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NC ERT UNE BY LINE QUESTIONS 


1. What is the angle between force F=3i+ Aj -5К unit and displacement S= Aj +3k unit? 


ves) ez) sel) sett 


2. A force F - 20 N acts on a object and displaces it from rest to speed of 10 m/s in its direction. 
What is displacement, if mass of object is 2 kg? 
(1) 6m (2)5m (3) 12m (4) 10 m 

3. Raindrop is falling downwards under influence of gravity and opposing resistive force. Consider 
a drop of mass 5.00 g falling from height of 500 m and hits ground with speed of 70 m s+. What is 
work done by resistive force? 
(1) -7.85 J (2) -9.50 J (3) -12.75 J (4) -13.50 J 

4. А cyclist comes to skidding stop in 6 m. During this process the force on cycle due to road is 120 
N and is opposing the motion. How much work does road do on cycle? 


(1) -720 J (2) -420 J (3) 20 J (4) Zero 
5. A shooter fires a bullet of mass 50 g with speed of 200 m s- on softwood of thickness 2 cm. If 
bullet looses 80% of its kinetic energy and emerges out. What is emergent bullet speed? 


(1) 89.4 ms? (2) 69.5 7 (3) 100 ms + (4) 20.0 ms? 

6. A woman pushes a box on railway platform which has rough surface. She applies a force 
of 20 N over a distance of 5 m thereafter gets tired and applied force which reduces linearly 
to 10 N with distance. The total distance which box has been moved is 10 m. Work done during 
second displacement is 
)1( 175] (2)195] (3) 75[ (4) 14.65] 

7. A block of mass m = 1 kg is moving on horizontal surface with speed of 4 m s- enters a rough 
patch ranging from x = 0.1 m tox = 1.6 m. The retarding force in this range is inversely 
proportional to x 
F=-— (01« x < 16m) 

What is final kinetic energy of the body? 
+۳22 (2)7.3] (3) 6.84] (4) 5.23] 

8. A bob of mass m is suspended by light string of length /. At lowest position it is imparted a 
horizontal velocity gl such that it just completes circular trajectory in vertical circle. What is 
ratio of its KE at B and C? 


С 


(121 211! 3 (4) 3:2 
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9. The potential energy of a body as a function of distance is given as U(x) = (-6x? + 2x) J 


The conservative force acting on body at x = 1 m will be 

(1) 6N (2) 8N (3) 10 N (4) 12 N 
10. Consider the following statements. 

A; Spring force is deformation dependent. 

B: Work done by Spring force depends on initial and final deformation. 


(1) Both statements are true (2) Both statements are false 
(3) Only first statement is true (4) Only second statement is true 

11. A spring is executing motion about equilibrium position x = 0 where we take potential energy of 
spring to be zero. The spring is oscillating between -X, and *x, position with a mass m attached. 


During motion, maximum speed of spring will be 


12. The graph between potential energy (U) of a spring versus its position (x) is best shown by graph 
(equilibrium x = 0) 


(4) 


-X ын 


13. Consider a situation in which a car of mass 2000 kg moving with speed of 54 km/h on a 
smooth road and colliding with a horizontal mounted spring of spring constant 12.5 
105 Nm. What is maximum compression of spring? 
(1) 4m (2)6 m (3)8m (4) 1m 

14. An elevator can carry a maximum load of 900 kg (elevator + passengers) is moving up with 
constant speed of 2 m s7. A constant frictional force of 5000 N opposes the motion. What 
minimum power is delivered by motor (in HP)? 
(1) 37.5 HP (2) 32.5 HP (3) 42.5 HP (4) 50.2 HP 

15. Two objects with mass mi = 2 kg and rm = 3 kg collides perfect inelastically. The particles 
were moving with speed of 10 m s* and zero respectively before collision. The loss of KE 
on collision is 
(1) 60] (2) 40] (3) 100] (4) 90] 

16. Consider a collision between two identical billiard balls with equal masses m, = m, = m. 
First ball was at rest and second hits it on edge. Second ball after hitting moves through an 
angle of 53° to initial direction. Assuming elastic collision, the angle through which first ball 
moves with initial line after collision is 
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Om 
СЭ-» TESI Qe ..... Initial 


: € direction 
2 
т. 


(1) 59° (2) 479 (3) 97" (4) 90° 
In a nuclear reactor, a neutron of high speed 1095 m s+ collides elastically with a light nuclei of 
deuterium (at rest). The collision results in loss of KE of neutron. What fraction of KE is lost by 


- 
سے 
* 


neutron? 

1 2 1 2 
1) — Dy = 3) — 4) — 
4 ) < ) 0 ) 5 


A bullet of mass 12 g and moving with horizontal speed of 100 m s- strikes a block of wood of 
mass 348 g and instantly comes to rest with respect to block. The block is suspended from ceiling 
by means of a thin wire. The height through which block rises is 

(1) 0.55 m (2) 0.88 m (3) 0.77 m (4) 1.22 m 

The blades of wind mill sweep out a circle of area A = 2 112. The wind is flowing at velocity v = 
6 m s ! perpendicular to circle, the density of air is 1.2 kg nr’. What is power generated? 


(1) 160.8 W (2)259.2 W (3) 302.5 W (4) 239.2 W 
An electron and a proton are detected in cosmic ray experiment. The electron has kinetic energy 
of 20 keV and proton has 50 keV. The ratio of speed of electron to proton is(m,=9 10?! kg, m = 


1.6107 kg) 
(1) 157 (2) 17,5 (3) 26.6 (4) 4.9 


NC ERT BASED PRACTICE QUESTIONS 


Which of the following relation show work energy theorem 
(a) ^k = w (b) AU = w (c) AU= - We (d) None of these 


Which of the following correctly represent work done by a constant force 
(a) w= F.d (b w= Fx d (c) w= F +d (d w= F- d 


A stone is whirled in a circle by tiding it at one end of a string. Then work done by the 
tension in the string is 


(a) Negative (b) Positive (c) zero (d) cannot be said 
Work done by the spring force is 
(a) Positive (b) Negative (c) zero (d) none of these 
A particle have mass m moving with momentum P then kinetic energy of the particle 
is. 
2 2 
(a) P 2m (b) ra (c) Pm (d) im 
Work done by a force is work done under graph 
(a) F- t (b) F-x (c) F- U (d) a & 


A block of mass m = 1kg moving on a horizontal surface with speed “= 2 m/s enters 
a rough patch ranging from x = 0.10m to x = 2.01m. The retarding for u from the block 


14: 


16: 


T9. 


20. 
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- k 
in this range is inversely proportional to x over this region Fr = pu .k = 0.5J The final 


kinetic energy of the block? log (20.1) =0.5 


(a) 14 (b) 0.5 J (с) 1.5 ل‎ (d) 2J 
8. Conservation of mechanical energy is applicable when 

(a) No external force is acting (b) external force is acting 

(c) Friction force is present (d) Always applicable 


9. Which of the following is correct? 
W external + W gravitation + W internal = 
(a) Urf- Ui (b) Kr - Ki 


(c) T. Ef - T Ei (d) all of above 


10. Minimum speed required by the particle to complete a vertical circle at the lowest 
point is 


(a) За! (5) 4201 (c) 4501 (4) ЯГЛ 


11 Minimun speed of the particle moving in a vertical circle when string is horizontal to 
complete the circle is 


(а) 430! (b) 1و2‎ (c) gl رم‎ vg! 
12. Total energy of a particle moving in a vertical circle to just complete the circle is 


3 mgl ? mgl ^ mgl | mgl 
(a) 9 (b) 5779 (c) 9 (d) 5779 


13. Which of the following is not a conservative force? 
(a) Gravitational force (b) Electrostatic force 
(c) Spring force (d) Frictional force 


14 Instantaneous power delivered by the body is 


[ — W W otla 
(a) P= Fu (b) P= pa (c) P= n (d) None of these 
total 
15. 1kwh= 
(a) 3.6 xX 105J (b) 3.6 x 1040 
(c) 3.6 xX 10°J (d) 3.6 *103J 


16. For completely inelastic collision final velocity of the particles initially moving with 
velocity Vı and V2 is 


m,v, +m,V, mv 
(a) m, +m, (0) m, +m, 
m;v, MV, — ۷۰ 
O mem ch nem, 
17. Which of the following is correct for perfectly elastic collision? 
(a) Pi = Pr ki < kr (b) Р: > Pr, Ki = kr 
(c) Pi = Pr, ki = kr (d Pi = Рг К< ke 


18. Which of the following relation is true for perfectly elastic collision? 
(a) Velocity of separation = velocity of approach 
(b) Velocity of separation » velocity of approach 
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(c) Velocity of separation < velocity of approach (d) None of these 

A body of mass 2kg initially at rest moves under the action of an applied horizontal 
force of 7N on a table with coefficient of kinetic friction = 0.1 work done by the applied 
force in 10s is 


(а) -247J (Ы) 882 J (c) 605 4 (d) 1129J 

The potential energy function for a particle executing simple harmonic motion is v(x) = 
kx? 

ES = 0.5N /m , The particle turn back when it reaches x = +2m then total energy of 


the particle is 


(a) 2J (b) 4 J (c) 1J (d) 72 

When a conservative force does positive work on a - The potential energy of the body 
(a) increases (b) decreases 

(c) remain unchanged (d) become zero 

Work done by a body against frictional always results in a loss of its 

(a) kinetic energy (b) potential energy 

(c) total energy (d) there is no loss of energy 

The rate of change of total momentum of a many - particle system is proportional to 
(a) internal force (b) external force 

(c) gravitation force (d) none of these 


In an inelastic collision of two bodies, the quantities which do not change after the 
collision is 

(a) Kinetic energy (b) total linear momentum 

(c) total energy of the system (d) none of these 

Which of the following statement is correct? 

(a) In an elastic collision of two bodies the total momentum and energy of bodies is 
conserved 

(b) Total energy of the system is always conserved no matter what internal and 
external forces on the body are present 

(c) Work done in the motion of a body over a closed loop is zero for very very force in 
nature. 

(d) In an inelastic collision, the final kinetic energy is always less than the intial 
kinetic energy of the system 

A body is initially at rest. It undergoes one - dimensional motion with constant 
acceleration. The power delivered to it at time t is proportional to 

(a) t1/2 (b) t (c) t 3/2 (d) t? 

A body is moving unidirectionally under the influence of a source of constant power. 
Its displacement in time t is proportional to 

(a) t1/2 (b) t (c) t 3/2 (d) t? 

An electron and a proton are detected in a cosmic ray experiment the first with kinetic 
energy 10 KeV and the second with 100 KeV. Ratio of their speeds is 

(a) 1 (b) 12.5 (c) 13.5 (d) 18.5 

A pump on the ground floor of a building can pump up water to fill a tank of volume 
30m? in 15min. If the tank is 40m above the ground and the efficiency of the pump is 
30% how much electric power is consumed by the pum? 

(a) 40 kw (b) 43.6 w (c) 54 w (d) 43.6 kw 

A body constrained to move along the z — axis of a coordinate system is subjected to a 


constant for F = -Í * 2] *3k Then work done by this force in moving the body a 
distance 4m along the y - axis is 


19. 


20. 


21, 


22: 


28. 


24. 


29. 


26. 


21: 


26: 


20. 


30. 
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(a) -4J (b) 8 J (c) 12 J (d) 16 J 


A body of mass O.5kg travels in a straight line with velocity 


v = aX" where a = 5 m-) 5-1 . Then work done by the net force during its 
displacement from x = O to x = 2m is 


(a) 30J (b) 40 J (c) 60J (d) 50J 


A molecule in a gas container hits a horizontal wall will speed 200m/s and angle 
309 with the normal and rebounds with the same speed. Then collision of the particle 


is 
(a) Perfectly elastic (b) Perfectly inelastic 
(c) partially inelastic (d) can not be said 


Two identical ball bearings in contact with each other and resting or a frictionless 
table are hit head on by another ball bearing of the same mass moving initially with a 
speed V. If the collision is elastic which of the following is a possible result after 


collision 
1 00 12 0 000 000 
(a) O р (c) > (4) 7 


2 3 
A family uses 8kw of power. Direct solar energy is incident on the horizontal surface 
at an average rate of 200w/m2. If 20% of this energy can be converted to useful 
electrical energy how large an area is needed to supply 8kw 


(а) 100m? (b) 400 m? (c) 200 m? (d) 600m? 


Which of the following potential energy curve represent the elastic collision of two 
billiard balls 


(а) v (01 (b) v(r) 


(c) “Ч (Ч) (1) 
27 М ^. we > тг» 


А bolt of mass 0.3kg falls from the ceiling of an elevator moving down with an uniform 
speed of 7m/s. It hits the floor of the elevator (length of elevator = 3m) and does not 
rebond. Heat produced in this impact is 

(a) 6.42J (b) 4.41 ل‎ (c) 8.820 (d) None of these 


Coefficient of restitution is 
(a) velocity of separation 
Velocity of approach 
(b) velocity of separation x velocity of approach 


(c) Velocity of approach 

Velocity of separation 
(d) none of these 
If a ball is released from a height n. Hits a surface and rebound if coefficient of 
restitution between ball and surface is ‘e’ then height attained by the ball after first 
rebound is 


(a) й (b) e?h (c)e h (d) none of these ‘ 


31. 


32. 


33. 


34. 


39; 


36. 


Эй. 


38. 
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39. Ifaball nit a surface with velocity v. If coefficient between ball and surface is e then 
velocity of rebound is 


(a) e? v (b) : (c) e v (d) none of these 


40. Ifa ball of mass m elastically collide with a ball of same mass resting on the surface 
the velocity of the bal after collision are vi and vo then 
(а) М: = У. V2=0 (b V1 = 0, М ۷ 
(c) Vi = V, Va =V (d) None of these 


TOPIC WISE PRACTICE QUESTIONS 


Topic 1: Work 


1. A force F = (5i +3] + 2k)N is applied over a particle which displaces it from its origin to the point 


rfe (2i — j) m. The work done on the particle in joule is 


(1) +10 (2) +7 (3) -7 (4) +13 
2. Figure shows three forces applied to a trunk that moves leftward by 3 m over a smooth floor. The force 
magnitudes аге Fı = 5N, Р, = 9N, and Ёз = 3N. The net work done on the trunk by the three forces 


F; 
(1) 1.50 J (2) 2.40 J (3) 3.00 J (4) 6.00 J 


3. A man pushes a wall and fails to displace it. He does 
(1) negative work (2) positive but not maximum work 
(3) no work at all (4) Maximum work 


4. Given that a forceFacts on a body for time t, and displaces the body byd. In which of the following 
cases, the speed of the body must not increase? 
(1)F>d (2)Е-4 (3)F=d (4)F Ld 

5. А force acts on a 30 gm particle in such a way that the position of the particle as a function of time is 
given by x = 3t — 4t° + t°, where x is in metres and t is in seconds. The work done during the first 4 
seconds is 
(1) 576 mJ (2) 450 mJ (3) 490 mJ (4) 530 mJ 


6. A particle moving in the xy plane undergoes a displacement of § =(2i+3)) while a constant force 


F= (si + 2) acts on the particle. The work done by the force F is 


(1) 17 joule (2) 18 joule (3) 16 joule (4) 15 joule 

7. A boy pushes a toy box 2.0 m along the floor by means of a force of 10 N directed downward at an angle 
of 60? to the horizontal. The work done by the boy is 
(1) 64 (2) 8J (3) 10J (4) 12 J 
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A body moves a distance of 10 m along a straight line under the action of a force of 5 newtons. If the 
work done is 25 joules, the angle which the force makes with the direction of motion of body is 

(1) 0° (2) 30° (3) 60° (4) 90° 

If a motorcyclist skids and stops after covering a distance of 15 m. The stopping force acting on the 
motorcycle by the road is 100 N, then the work done by the motorcycle on the road is 

(1) 1500 7 (2)-1500 J (3) 7507 (4) Zero 


A uniform force of(3î+)) newton acts on a particle of mass 2 kg. The particle is displaced from position 


(2i + k) meter to position (4 + 3j - 5 meter. The work done by the force on the particle is 


(1) 6J (2) 137 (3) 15 J (4) 9 J 

The position of a particle of mass 4 g, acted upon by a constant force is given by x = At^ + t, where x is in 
metre and t in second. The work done during the first 2 seconds is 

(1) 128 mJ (2) 512 mJ (3) 576 mJ (4) 144 mJ 

If work done on a system, depends upon initial and final positions only then, it can be due to 

(1) a conservative or non conservative force (2) a conservative force 

(3) a non-conservative force (4) None of these 

A force Ех acts on a particle such that its position x changes as shown in the figure. The work done by the 
particle as it moves from x = 0 to 20m is 


S 15 20 
х(ш) 
(1) 37.5 J (2) 10 J (3) 45 J (4) 22.5 J 


— 


A particle moves from position = 3i + 2j —6k to position Г, = 14i + 13) +9k under the action of force 


4i + j + 3k N. The work done will be 

(1) 100 J (2) 50J (3) 200 J (4) 75 J 

A man drags a block through 10 m on rough surface (u = 0.5). A force of 43 kN acting at 30? to the 
horizontal. The work done by applied force is 

(1) zero (2) 15 kJ (3) 5 kJ (4) 10 kJ 

A spring of spring constant 5 x 10° N/m is stretched initially by 5 cm from the unstretched position. Then 


the work required to stretch it further by another 5 cm is 
(1) 18.75 J (2) 25.00 J (3) 6.25 J (4) 12.50 J 


Topic 2: Energy 


One man takes 1 min. to raise a box to a height of 1 metre and another man takes 1/2 min. to do so. The 
energy of the 

(1) two is different (2) two is same (3) first is more (4) second is more 

A metallic wire of length L metre extends by | metre when stretched by suspending a weight Mg from it. 
The mechanical energy stored in the wire is 


Mg/ Mg/ 
(1) 2Mgf (2) Mg/ ہت‎ 0—2 
If the momentum of а body is increased by 50%, then the percentage increase in its kinetic energy is 
(1) 50% (2) 100% (3) 125% (4) 200% 


A particle is placed at the origin and a force F = kx is acting on it (where k is positive constant). If U(0) = 
0, the graph of U(x) versus x will be (where U is the potential energy function) : 
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U(x) 
U(x) U (x), 


(1) (2) (3) (4) 

A ball is allowed to fall from a height of 10 m. If there is 40% loss of energy due to impact, then after one 
impact ball will go up to 

(1) 10 m (2)8m (3)4m (4) бт 

A body accelerates uniformly from rest to a velocity of 1 ms in 15 seconds. The kinetic energy of the 


body will 23 when 't' is equal to [Take mass of body as 1 kg] 


(1) 4s (2) 8s (3) 10s (4) 12s 

The potential energy of a conservative system is given by U = ay” — by, where y represents the position of 
the particle and a as well as b are constants. What is the force acting on the system ? 

(1) — ay (2) — by (3) 2ay — جا‎ (4) b 2ау 

The kinetic energy of particle moving along a circle of radius R depends upon the distance covered S and 
is given by K = aS where a is a constant. Then the force acting on the particle is 

aS 2(45) aS? 2aS 

(1) 5 (2) = (3) "E (4) E 

A. body starts from rest and acquires a velocity V in time T. The work done on the body in time t will be 


proportional to 
2 2 2 


V У, ۷ У, 
1) —t 2)—t 3) —t 4) —t 
(1) T (2) T (3) T (4) Ti 
A spring of unstretched length / has a mass m with one end fixed to a rigid support. Assuming spring to 


be made of a uniform wire, the kinetic energy possessed by it if its free end is pulled with uniform 
velocity v is: 


(1) بے‎ (2) ту? (3) mv (4) mv 


Two springs of force constants 300 N/m (Spring A) and 400 N/m (Spring B) are joined together in series. 
The combination is compressed by 8.75 cm. The ratio of energy stored in A and B is 


4 16 3 9 
Ub e (2) > m ШТ; 


A rubber ball is dropped from a height of 5m on a plane, where the acceleration due to gravity is not yet 
calculated. On bouncing it rises to 1.8 m. The ball loses its velocity on bouncing by a factor of 


2 3 9 
1)— 2) — 3) — 4) — 
(1) (2) x (3) x (4) zm 
A mass of M kg is suspended by a weightless string. The horizontal force that is required to displace it 
until the string makes an angle of 45? with the initial vertical direction is 


(1) Mg( v2 +1) (2) Mg V2 (з) М8 (4) NN -1) 
42 

A body is allowed to fall freely under gravity from a height of 10m. If it looses 25% of its energy due to 

impact with the ground, then the maximum height it rises after one impact is 

(1) 2.5m (2) 5.0m (3) 7.5m (4) 8.2m 

The block of mass m is pulling, vertically up with constant speed, by applying force P. The free end of 

the string is pulled by / meter, the increase in potential energy of the block is : 
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(2) mgl (3) 2mgl ےچ‎ 


Topic 3: Power 


Ten litre of water per second is lifted from a well through 10 m and delivered with a velocity of 10 ms. 
If g = 10 ms”, then the power of the motor is 


(1) 1 kW (2) 1.5 kW (3) 2 kW (4) 2.5 kW 
How much water, a pump of 2 kW can raise in one minute to a height of 10 m, take g = 10 m/s? 
(1) 1000 (2) 1200 (3) 100 (4) 2000 


A body of mass m accelerates uniformly from rest to vi in time ti. As a function of t, the instantaneous 
power delivered to the body is 
(3) (4) 


ic t t t t 
Johnny and his sister Jane race up a hill. Johnny weighs twice as much as Jane and takes twice as long as 
Jane to reach the top . Compared to Jane 

(1) Johnny did more work and delivered more power. 

(2) Johnny did more work and delivered the same amount of power. 

(3) Johnny did more work and delivered less power 

(4) Johnny did less work and delivered less power. 

If a force F is applied on a body and it moves with a velocity v, the power will be 

(1)Fxv (2) F/v (3) Б/У? (4) F x v 

An electric motor exerts a force of 40 N on a cable and pulls it by a distance of 30 m in one minute. The 
power supplied by the motor (in watt) is 

(1) 20 (2) 200 (3) 2 (4) 10 

An engine pumps water continuously through a hose. Water leaves the hose with a velocity v and m is the 
mass per unit length of the water jet. What is the rate at which kinetic energy is imparted to water? 


mv,t 


2 2 
mv, t ту, 
2 


(1) шу? 005 mv? (3) mv (4) mv 


If two persons A and B take 2 seconds and 4 seconds respectively to lift an object to the same height h, 
then the ratio of their powers is 

(1)1:2 (2)1:1 (3)2:1 (4)1:3 

A body of mass 10 kg moves with a velocity v of 2 m/s along a circular path of radius 8 m. The power 
produced by the body will be 

(1) 10 J/s (2) 98 J/s (3) 49 J/s (4) zero 

An engineer claims to have made an engine delivering 10kW power with fuel consumption of 1 g/s. The 
calorific value of fuel is 2 kcal/g. This claim is 

(1) valid (2) invalid (3) depends on engine design (4) dependent on load 
A body projected vertically from the earth reaches a height equal to earth's radius before returning to the 
earth. The power exerted by the gravitational force is greatest 

(1) at the highest position of the body (2) at the instant just before the body hits the earth 

(3) it remains constant all through (4) at the instant just after the body is projected 
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А 10 m long iron chain of linear mass density 0.8 kg m is hanging freely from a rigid support. If g = 10 
ms”, then the power required to left the chain upto the point of support in 10 second 
(1) 10 W (2) 20W (3) 30 W (4) 40 W 


A force of 2i+3j+4k N acts on a body for 4 second, produces a displacement of (3i+4j+5k ) m. The 


power used is 

(1) 9.5 W (2) 7.5 W (3) 6.5 W (4) 4.5 W 

An elevator of total mass (elevator + passenger) 1800 kg is moving up with a constant speed of 2 m/s. A 
friction of 4000 N opposes its motion. Determine the approximate power delivered by the motor to the 
elevator (g = 10 m/s? 

(1) 59 hp (2) 22 hp (3) 34 hp (4) 44 hp 

A car of mass m is driven with acceleration a along a straight level road against a constant external 
resistive force R. When the velocity of the car is v, the rate at which the engine of the car is doing work 
will be 

(1) Rv (2) mav (3) (R + ma)v (4) (ma — R)v 

An engine is hauling a train of mass M kg on a level track at a constant speed v m/s. The resistance due to 
friction is f N/kg. What extra power must the engine develop to maintain the speed up a gradient of h in s 


(1) Mghv (2) Mghs 


An automobile moves under the action of a constant power supplied by its engine, it follows that 

(1) The driving force and velocity, both are constant 

(2) The driving force is constant but not the velocity 

(3) The velocity is constant but not the driving force 

(4) Both driving force as well as velocity vary 

Water falls from a height of 60 m at the rate of 15 kg/s to operate a turbine. The losses due to frictional 
force are 10% of energy. How much power is generated by the turbine? ( g = 10 m/s?) 

(1) 0.9 KW (2) 0.4 kW (3) 0.3 kW (4) 0.6 kW 

A car of mass m starts from rest and accelerates so that the instantaneous power delivered to the car has a 
constant magnitude ro. The instantaneous velocity of this car is proportional of 


(1) e (2) tu G (4) = 


If a machine gun fires n bullets per second each with kinetic energy K, then the power of the machine gun 
15 


(1) nK° 20K (3) n°K (4) nK 
n 


Topic 4: Collisions 


A body of mass m moving with velocity v makes a head on elastic collision with another body of mass 
2m which in initially at rest. The loss of kinetic energy of the colliding body (mass m) is 


(3) Mghvs (4) zero 


1 1 
(1) n of its initial kinetic energy (2) е of its initial kinetic energy 


1 
(3) - of its initial kinetic energy (4) я of its initial kinetic energy 


Two solid rubber balls A and B having masses 200 & 400 gm respectively are moving in opposite 
direction with velocity of A equal to 0.3 m/sec. After collision the two balls come to rest when the 
velocity of B is 

(1) 0.15 m/sec (2) 1.5 m/sec (3) -0.15 m/sec (4) None of these 

A body of mass m moving with velocity 3 km/h collides with a body of mass 2 m at rest. Now the 
coalesced mass starts to move with a velocity 

(1) 1 km/h (2) 2 km/h (3) 3 km/h (4) 4 km/h 
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The bob A of a simple pendulum is released when the string makes an angle of 45° with the vertical. It 
hits another bob B of the same material and same mass kept at rest on the table. If the collision is elastic 


8 
(1) both A and B rise to the same height (2) both A and B come to rest at B 
(3) both A and B move with the velocity of ۸ (4) A comes to rest and B moves with the velocity of A 
A sphere of mass 8m collides elastically (in one dimension) with a block of mass 2m. If the initial energy 
of sphere is E. What is the final energy of sphere? 
(1) 0.8 E (2) 0.36 E (3) 0.08 E (4) 0.64 E 
Hail storms are observed to strike the surface of the frozen lake at 300 with the vertical and rebound at 
600 with the vertical. Assume contact to be smooth, the coefficient of restitution is 


1 1 
1)е= —= 2) e 3) e = J3 4)е= 3 
(1) Яс (2) 1 (3) (4) 
A mass m moving horizontally (along the x-axis) with velocity v collides and sticks to mass of 3m 
moving vertically upward (along the y-axis) with velocity 2v. The final velocity of the combination is 


1^ 34 1^ 24 2^ ١ ^ 3^ 1 ^ 
(1) Па: (2) ~ (3) مھ )4( یہ‎ 
A body of mass m moving with a constant velocity ٢ hits another body of the same mass moving with the 
same velocity v but in the opposite direction and sticks to it. Velocity of the compound body after 
collision is 
(1) v (2) 2v (3) zero (4) v/2 
The block of mass M moving on the frictionless horizontal surface collides with the spring of spring 
constant k and compresses it by length L. The maximum momentum of the block after collision is 


kL’ 
n (2) MEK L. (4) zero 


Two particles having the position г = (3i + 5)) т апат = (-51 = 3j m move with velocities V, = (4 + 3j m/ 
s and V, = (ai T 7j m/ s. If the particles collide, then value of a must be 


(1) 8 (2) 6 (3) 4 (4) 2 

A mass of 20 kg moving with a speed of 10m/s collides with another stationary mass of 5 kg. As a result 
of the collision, the two masses stick together. The kinetic energy of the composite mass will be 

(1) 600 (2) 800 (3) 1000 (4) 1200 

An object of mass 2.0 kg makes an elastic collision with another object of mass M at rest and continues to 
move in the original direction but with one-fourth of its original speed. What is the value of M? 

(1) 0.75 kg (2) 1.0 kg (3) 1.2 kg (4) None of these 

A bullet of mass 20g and moving with 600 m/s collides with a block of mass 4 kg hanging with the string. 
What is velocity of bullet when it comes out of block, if block rises to height 0.2 m after collision? 


(1) 200 m/s (2) 150 m/s (3) 400 m/s (4) 300 m/s 

In case of elastic collision, at the time of impact 

(1) total K.E. of colliding bodies is conserved (2) total K.E. of colliding bodies increases 

(3) total K.E. of colliding bodies decreases (4) total momentum of colliding bodies decreases 


A molecule of mass m of an ideal gas collides with the wall of a vessel with a velocity v and returns back 
with the same velocity. The change in linear momentum of molecule is 
(1) 2 mv (2) 4 mv (3) 8 mv (4) 10 mv 
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A ball moving with velocity 2 m/s collides head on with another stationary ball of double the mass. If the 
coefficient of restitution is 0.5, then their velocities (in m/s) after collision will be: 

(1) 0, 1 (2 1.1 (3) 1, 0.5 (4) 0, 2 

Consider the elastic collision of two bodies A and B of equal mass. Initially B is at rest and A moves with 
velocity v. After the collision 

(1) the body A traces its path back with the same speed 

(2) the body A comes to rest and B moves away in the direction of A's approach with the velocity v 

(3) both the bodies stick together and are at rest 

(4) B moves along with velocity v/2 and A retraces its path with velocity v/2. 

A bomb of mass 30 kg at rest explodes into two pieces of masses 18 kg and 12 kg. The velocity of 18 kg 
mass is 6 ms". The kinetic energy of the other mass is 

(1) 324 J (2) 486 J (3) 256 J (4) 524 J 

A tennis ball is released from height h above ground level. If the ball makes inelastic collision with the 
ground, to what height will it rise after third collision? 

(1) he? (2) eh (3) eh (4) e^h 


NEET PREVIOUS YEARS QUESTIONS 


A body initially at'Test and sliding along a frictionless track from a height h (as shown in the figure) just 
completes a vertical circle of diameter AB = D. The height h is equal to [2018] 


3 5 7 
(1) 2H (2) D (3) 2” (4) p? 


A moving block having mass m, collides with another stationary block having mass 4m. The lighter block 
comes to rest after collision. When the initial velocity of the lighter block is v, then the value of 
coefficient of restitution (e) will be 

[2018] 
(1) 0.5 (2) 0.25 (3) 0.4 (4) 0.8 
Consider a drop of rain water having mass 1g falling from a height of 1 km. It hits the ground with a 
speed of 50 m/s. Take g constant with a value 10 m/s”. The work done by the (i) gravitational force and 
the (ii) resistive force of air is 


[2017] 
()0)1.25J (ii) —8.25J (2) (1) 1007 (ii) 8.75J 
(3) (i) 10 J (ii) — 8.75 J (4)(i)-10J3 (ii) -8.25 J 


A particle of mass 10 g moves along a circle of radius 6.4 cm with a constant tangential acceleration. 
What is the magnitude of this acceleration if the kinetic energy of the particle becomes equal to 8 x10~ J 
by the end of the second revolution after the beginning of the motion ? 

[2016] 
(1) 0.1 m/s? (2) 0.15 m/s? (3) 0.18 m/s (4) 0.2 m/s? 


A body of mass 1 kg begins to move under the action of a time dependent force F- (201+ 201) N, where 


i and | are unit vectors along x and y axis. What power will be developed by the force at the time t? 


[2016] 
(1) te + 3W (2) (2t° + ۷۷ھ‎ (3) Qt + Зі) УУ (4) (2t + 7۷ 
A block of mass 10 kg, moving in x direction with a constant speed of 10 ms !, is subject to a retarding 
force F = 0.1 × J/m during its travel from x = 20 m to 30 m. Its final KE will be: [2015] 
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(1) 450 J (2) 275 J (3) 250 J (4) 475 J 
A ball is thrown vertically downwards from a height of 20 m with an initial velocity vo. It collides with 
the ground loses 50 percent of its energy in collision and rebounds to the same height. The initial velocity 
vo is: (Take g = 10 ms?) 
[2015 RS] 
(1) 20 ms! (2) 28 ms (3) 10 ms! (4) 14 ms 
The heart of man pumps 5 litres of blood through the arteries per minute at a pressure of 150 mm of 
mercury. If the density of mercury be 13.6 x10? kg/m” and g = 10m/s' then the power of heart in watt is: 
[2015 RS] 

(1) 2.35 (2) 3.0 (3) 1.50 (4) 1.70 
A body of mass (4m) is lying in x-y plane at rest. It suddenly explodes into three pieces. Two pieces, each 
of mass (m) move perpendicular to each other with equal speeds (v). The total kinetic energy generated 
due to explosion is : 

[2014] 


(1) ту? 005 mv? (3) 2 ту? (4) 4 шу? 


Body A of mass 4m moving with speed u collides with another body B of mass 2m, at rest. The collision 
is head on and elastic in nature. After the collision the fraction of energy lost by the colliding body A is: 
[NEET-2019] 
1 8 4 5 
1) — 2) — 3) — 4) — 
) 9 ) 9 ) 9 ) 9 


A mass m is attached to a thin wire and whirled in a vertical circle. The wire is most likely to break when 
[NEET-2019] 


(1) the mass is at the highest point (2) the wire is horizontal 

(3) the mass is at the lowest point (4) inclined at an angle of 60° from vertical 

A force F = 20 + 10y acts on a particle in y-direction where F is in newton and y in meter. Work done by 
this force to move the particle from y = 0 to y=1 mis: [NEET-2019] 
(1) 30 J (2)5J (3) 250 (4) 20 J 


An object flying in air with velocity (20i + 25 j -12К |suddenly breaks in two pieces whose masses are in 
ying y J y 


the ratio 1 : 5. The smaller mass flies off with a velocity (100i +35j+ 8k ) The velocity of the larger 


piece will be :- [NEET — 2019 (ODISSA)] 
1) 4i + 23j -16k 2) -100i -35j-8k  3)20i415j—80k 4) —20i —15j — 80k 
A particle of mass 5 m at rest suddenly breaks on its own into three fragments. Two fragments of mass m 
each move along mutually perpendicular direction with speed v each. The energy released during the 
process is : [NEET — 2019 (ODISSA)] 
3 2 5 2 3 2 4 3 

1( — mv 2) — mv 3) — MV 4) — mv 
(1) = (2) 3 (3) с (4) : 
An object of mass 500g, initially at rest acted upon by a variable force, whose X component varies with x 


in the manner shown. The velocities of the object at point X = 8 m and X =12 m, would be the respective 
values of (nearly) [NEET — 2019 (ODISSA)] 
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(1) 18 m/s and 24.4 m/s (2) 23 m/s and 24.4 m/s 


(3) 23 m/s and 20.6 m/s (4) 18 m/s and 20.6 m/s 

16. A point mass 'm' is moved in a vertical circle of radius 'r' with the help of a string. The velocity of the 
mass is J/7gr at the lowest point. The tension in the string at the lowest point is NEET- 
2020(COVID-19) 
(1) 6 mg (2) 7 mg (3) 8 mg (4) 1 mg 

17. The energy required to break one bond in DNA is 10 ^J . This value in eV is nearly: [NEET-2020] 
1) 0.006 2)6 3) 0.6 4) 0.06 


18. Water falls from a height of 60 m at the rate of 15 kg/s to operate a turbine. The losses due to frictional 
force are 10% of the input energy. How much power is generated by the turbine? (g = 10 m/s?) 
[NEET-2021] 
1) 8.1 kW 2)12.3 kW 3) 7.0 kW 4) 10.2 kW 
19. A particle is released from height S from the surface of the Earth. At a certain height its kinetic energy is 
three times its potential energy. The height from the surface of earth and the speed of the particle at that 
instant are respectively: [NEET-2021] 


pS, [385 ЕЕ درو‎ [pes 4) 5 385 
4 2 4 2 4 2 4 2 
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NEET PREVIO US YEARS QUESTIO NS- ANSWERS 


TOPIC WISE PRACTICE QUESTIONS - SOLUTIONS 
(2) W = Ex = (si +3j+ 2k .(2i -j) 210-3 = 7 joules 
(1) F=—5i+9cos 60i + 9sin 60° j 3j 


(3) We know work done in displacing the object is equal to the product of the force applied on the object 
and the distance travelled by it in the direction of force applied. Let us apply this concept to solve the 
problem. 

(4) Speed will not increase when force is perpendicular to 

displacement i.e., Ё Ld 

(1) x 23t- 4t +t? 


d? 
Acceleration = P = —84- 6t 
t 


Acceleration after 4 sec = -8 + 6x 4 = 16 ms 
Displacement in 4 sec = 3 x4 — 4 x 4° + 4° = 12m 

. Work = Force x displacement = Mass х acc. х disp. 
=3х 10° x 16 x 12 = 576 mJ 

(3) W=È5 = (5i + 21) (21 3j) 107616) 

(3) W = Fscos0 = 10х 2 cos 60" =10J 

(3) W Fs cos C, così 2 220 = 60° 

Fs 5x10 2 
(4) Though an equal and opposite force acts on the road but since road does not undergo any 
displacement, hence no work is done on the road 


(4) Given: F= ЗЇ + j 


T=} -î =(41+3j-k)- (21+) 
or F 21 +3j-2k 
So work done by the given force W = 7 


= тоок ш 
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- (31--)) (21--3)-28) -6-3-09) 
11. (3) Here, m = 4 x 10 kg 


x-4t +t 
2 
“ра, 
d dt 
2 
Work done, W = ff dx = [m ge a 
dt" \ dt 


- ((4x10°)(8)(81+1)dl 


2 2 2 
=32x10°|(8t+1)dt=32x10° E 
0 


0 
-32х10914(2) «2-0 |-576mJ 


12. (2) conservative force path independent 
13. (3) У = area of F- x graph 
= area of A+ area of rectangle + area of A 


| 9x3 5x3 


+10x3+ = 45J 


14. (1) W=F.(-7)=(4î+j+3k)(11î+11j+15k) 
15. (2) Horizontal component of applied force = (v3 x10° ) x cos 30° 


3 
000 - ر20‎ 
2 2 
Work done = ٤ 
— 41010 =15x10°J -15kJ 


16. (1) W, = 5x10° (0.05) >W, = 5x10°(0.10) 


7. AW = = 5х10 x0.15x0.05 =18.75J 


17. (2) Energy required = mgh 
In both cases, h is the same. Hence energy both is the same. 
18. (3) Weight Mg moves the centre of gravity of the spring through a distance 
(0-2) 
— 272 
2 
.. Mechanical energy stored = Work done = Mg 2۰. 
19. (3) Initial momentum (рт) = p; Final momentum (p2) = 1.5 p and initial kinetic energy (Ki) = К. 


2 
Kinetic energy(K)= Pex р” 
2m 
K و‎ 
or t=] PL] گے ہے‎ or К, = 2.25K 
К, \p, 1.5p 2.29 
Therefore, increase in kinetic energy is 2.25 K — K = 1.25 K or 12596. 


20. (1)From F- 2 
ах 


dU = —Fdx 
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u(x) x 
U= | dU = -|, Fdx 


bod; U = К 
0 2 


As, U(0)=0,ax° (where a is a constant) and U are negative. 
21. (4)Kinetic energy of ball when reaching the ground = mgh = mg x 10 
Kinetic energy after the impact 


60 
= —x mg x10 = 6m 
100 5 5 


If the ball rises to a height h, then mgh = 6 mg. 
Hence, h = 6 m. 


22. (3) The uniform acceleration is a = = 2015 


Let v be the velocity at kinetic energy =) 


therefore 226 ү? DE or vene 
2 9 3 

Using v = u + at 

2 1 

— = 0+— xt =<) -> 6 

3 15 


23. Гро 
dy 


2 
24. (4) Centripetal force =| — mv? „„ 
R R R R 
25. (4) Work done on the body is gain in the kinetic energy. 
Acceleration of the body is a = V/T. 


| -— | у 
Velocity acquired in time t is v = аї= E 


2,2 
K.E. acquired œ v^. That is work done ос 


T? 
m ىہ‎ ۱ 
26. (4) Let = т (linear mass density) 
Velocity of dx element and a distance x from rigid support is v' = Е 


Now mass of thickness (dx)=wdx=dm 


KE of particle of thickness (dx) = dmv" 


11 vx) Im v' rl mv [x] mv 

KE. -d „ x°dx = LX 
02 L 2 0 2L Я 

27. (1) Given: КА = 300N/m, kg = 4003 / m 
Let when the combination of springs is compressed by force Е. Spring А is compressed by x. Therefore 
compression in spring B 
Xp = (8.75- x) cm 
F = 300x x = 400(8.75- x) 
Solving we get, x = 5 cm xp = 8.75- 5 = 3.75cm 
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1 2 
E, 2909) зоох(5) 4 


„ 
Es ly (y 400 (3.75) 3 
28. (2) According to principle of conservation of energy 
Loss in potential energy = Gain in kinetic energy 
> mgh = my" > у = J2gh 


If ni and hp are initial and final heights, then 


v, = J2gh,, v, = J2gh, 


Loss in velocity 


Av = V, — V, =/2gh, —./2gh, 


. Fractional loss in velocity 

Av _ ү28№ She |) | 

Vi J2gh, h, 
SENS —1- 40.36 21- 0.6 -04-- 


29. (4) Work done by force (applied) * Work done by 
gravitational force = change in kinetic energy 


сг». 
> Fx AB Mg AC =0 


V2 
-М8(42-1| 

30. (3) Just before impact, energy 
E = mgh = 10mg .. (1) 
Just after impact 

© 


j 


11 
1 


| 


— . — 

25 
E, = mgh - — mgh = 0.75msh 
1 8 100 8 8 


Hence, mgh, = E; (from given figure) 
mgh: = 0.75 mg (10); hı = 7.5m 

31. (1) In the device when free end of the string is pulled Буд, the block will rise by 772. So increase in 
potential energy U = mg //. 


mgh + mv 


32. (2)Inthis case, Р- : 
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2 
>P LISA 
t 2 


10 10x10 


EXP -Т хн 


Iw =1500W 


O- 

W = Mgh = М х 10 x 10 = 100 M and t = 60 s. 

This gives, M - 1200 kg 

Its volume - 1200 litre as 1 litre of water contains 1 kg of its mass. 
(4) From v = u + at, vi 0 + ati 


a= F = ma = mv, / t, 


| ہے‎ V 
Velocity acquired in t sec = at = — t 
t 

mv, vit mv;t 


t t ti 


Power =Fxv = 


(2) The work is done against gravity so it is equal to the change in potential energy. W = E, = mgh 


For a fixed height, work is proportional to weight lifted. 


Since Johnny weighs twice as much as Jane he works twice as hard to get up the hill. 


Power is work done per unit time. For Johnny this is W/At. Jane did half the work in half the time, (1/2 


W)/(1/2 At) = W/At which is the same power delivered by Johnny. 
(1) Given, Velocity-v; force=F 
We know that work done is equal to the product of force and displacement 
W-fxx 
Divided by t in both sides then we get, 
w [fx x уу 
— = — D — = vo — = p 
t t t t 


Therefore p=fv 
S 30 

(1) P = Fv = F x= = 40 x— = 20W 
t 60 

(4) m : mass per unit length 


mx 
. rate of mass leaving the hose per sec = — = mv 
t 


Rate of К.Е. = 5 (my) ү? = نے‎ 


(3) Given t, = 25,1, =4s and h. =h, =h 


Asp سس الا‎ (i) 
t 
و‎ 
t 
p _ mgh,/t, _ h وا )ا‎ t. 4 2 
^ E mgh,/t, h. ДЕЈ t 2 1 
> P, :P,=2:1 


(4) The power of body is given by = ٣٢ as the body is moving in circular path, centripetal force and 


33. 


34. 


35. 


36. 


37. 
38. 


39. 


40. 
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velocity are at 90°, or power = 0. 

(2) Р = 10 kW = 10000 W 

Fuel consumption = 1g/s 

Calorific value = 2 kcal/g 

Energy produced = 2 kcal /s 

Input power 

= 2 kcal/s = 2000 cal/s = 2000 x 4.18 J/s = 8.4 k W 
.. This claim is invalid. 

(2) the expression for acceleration due to gravity is 


GMr . ' i . 
g= , if r < R, increasing as r increases. 
R? 


Mr 


g= —.—, ifr > R, decreases as r increases. 
1 


GMr . _ 
g= = „if r R 


so the expression will have highest value at surface. i.e. ۰ح‎ 
(4) m =10x0.8kg = 8kg 
height of iron chain = 5m 
р. gh 8xl0x5,. 40 
t 10 
(1У/-Ё5- (21--3)4-4К) (314-4)--5К| 
=2x3+3x4+4x5=38J 
P= и m 9.5W 
t 4 

(4) P = Fv = (1800 g + 4000) x 2 = 44000 W. 
(3) If F is the force exerted by the engine of the car, then 
Е-Е ma; -.FZ (К ma) 
The power Р = Fv = (К + та) v 

(3) Power = force х speed 

additional resistive force due to friction = f x M 

Hence additional power is f x M ху 
(4) For a straight line motion, P — F.ds reduces to 


P-Fv E EM У | 
Now since Р = constant = 0 
*. FÆ O and væ 0 


From Fz0— mo #0 
t 
г.у is variable 


Further as, F = = SO Fo = 
V V 


Therefore, F also changes 

(1) Given, h = 60m, g = 10 ms”, 

Rate of flow of water = 15 kg/s 

7. Power of the falling water 

= 15 kgs ! x 10 ms х 60 m = 9000 watt. 
Loss in energy due to friction 


= 9000 x 2. = 900 watt 
100 


41. 


42. 


43. 


44. 


45. 
46. 


47. 


48. 


49. 
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50. (2) Constant power of car B, = F.V = ma.v 


51. (4)The power of the machine gun 


ЦЭРЭГ” 
total work done i 
time t 
1 2 
-n.4 КЕ T - в| 
2 1 2 
The power of the machine gun = nK 
52. (3) Fraction of energy transferred == si == B 
(1-2) 9 


53. (1) mi = 02 kg, m» = 0.4 kg, vi = 0.3m/ s, ух =? 
Applying law of conservation of momentum 


0.2x 0.3 
У, - mv. = 


= 0.15m/s 


54. (1)Applying law of conservation of momentum, 
mju, mau =(m,+m,)vor mu, mi m)  (-u,-0) 
۷ئ‎ =3m(v)>v= ISLA =1km/hr 
3600 3600 
DD; (4) As bob B is of same material and same mass as the bob A, therefore, on elastic collision, their 
velocities are exchanged. 
Bob A comes to rest and B moves with the velocity of A. 
We can prove this by momentum conservation and e=1. 
Speed of separation у, — v, 


= ET 
Speedof approach لا‎ 


=> V, = VI = Ц ------------ (1) 


mu, = mv, + mv, 


Using (1) and (2), we get, 
VI O, У, =u, 
56. (2) For elastic collision in one dimension 
mu. (m, = m, Ju, 
mim, (m,+m,) 
As mass 2m, is at rest, Sou» = 0 
 (8m-2m) 3 


nuo ы 
! 8ш-2Шш D 


Final energy of sphere = (K.E.)¢ 


2 2 
5 EJ - 1 (8m)u! x 5 -2 Е =0.36E 
2 5 2 5 25 
57. (2) Components of velocity before and after collision parallel to the plane are equal, So 
v sin 60° = u sin 30? ....... (1) 
Components of velocity normal to the plane are related to each other 
v cos 60° = eu (cos 30?) ........ (2) 
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1 

| Ёл 
— cot60° = ecot30° > e = 07 о МЗ uec 
cot 30 23 3 


(1) As the two masses stick together after collision, hence it is inelastic collision. Therefore, only 
momentum is conserved. 


. mvi + 3m(2v)j =(4m)v 


— V^ ^ Ус 3 ^ 
V=—-l+—v) =—1+—У) 
4 4 4 2 

mO———»x 
100 


(3) Initial momentum of the system = ту-ту = 0 
As body sticks together \ final momentum = 2mv 
By conservation of momentum 2mv = 0 \v = 0 


(2) 1му = a? 
2 2 


Г 
>ve=,/—.L 
M 
Momentum =Mxv=Mx, m = VEM. L 


(1) For collision, their position vectors at t=2 should be same. Hence 
(3i + 5)) + ? (4i + 3)) = (-si-3j) t 2 (oi 7j 

= (11i +11))=| )-5+ 2(1 +11[ | 2 =8 

(2) m,v, + m,v, = (m, +m, م۷(‎ 


20x10+5x0=(20+5)v,, > v ء۹٤‎ 


sys 
K. E. of composite mass = 500 +5)x (8) = 800J 


(4) For the object of mass 2.0 kg. 
Ak К-К/4 3 


k k 4 
Kinetic energy transferred 
Ak _ 4mm, 


k (m +m,) 
Here, mi = 2.0 kg, ma = M 


Ba PM ۷N 26р or 6kg 
4 (2-М) 3 


(1) Initial, K.E.= vi = 55 т х 600 x 600 = 36007 


Change in K.E. = P.E. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 
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у | - mgh‏ )ود 


— 3600 x ai xv; 24x10x80— v, = 200m/s 
2 1000 
65. (3)total K.E. of colliding bodies decreases 


66. (1) 


Initial momentum = 


67. (1) Let mass of first ball be m i.e. mim 
Mass of second ball m,=2m 
Velocity of first ball before collision u,=2 m/s 
Velocity of second ball before collision u,=0 m/s 
Given : е-0.5 


(m, - em, Ju, (IT e) m,u, 
v = 2А 


So, velocity of first ball after collision 
_ [m-0.5(2m) |(2) - (10.5) (2m) (0) 


m+2m 


m, tm, 


= 0m/s 
mE (m, -em,)u, (Ie) mu, 
2 
Velocity of second ball after collision 
_ [2m-0.5m](0)+(1+0.5)(m)(2) 
i m+2m 


68. (2) When two equal mass collide elastically then velocities get interchange 
69. (2) From conservation of linear momentum mivi + m2V2 = 0 


- -1 
vf وا کے‎ -(- 25 -oms B 
m, 12 


1 1 
K.E = av: = 297 = 486J 


m, t m, 


—1m/s 


70. (1) h, =he°", after third collision وط‎ = he° [asn = 3] 


NEET PREVIOUS YEARS QUESTIO NS- EXPLANATIONS 


1.  (3)Astrack is frictionless, so total mechanical energy will remain constant 


1 
i.e., 0+mgh = z mor +0 
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2 
Using v? — u° = 2gh, h = x u = 0) 
5 


For completing the vertical circle v, 2 /5gR 
2088 5, 5 


or h R=—D 
29 2 4 
2. (2) 
* v=0 ч-0 y 
* OO С 
= wm T 4m 


Before Collision After Collision 
According to law of conservation of linear momentum, 


mv + 4mx0 = 4ту +0 => v! =7 


Coefficient of restitution, 
. Relative velocity of separation 


Relative velocity of approach 


= 
-4 or e- 1-025 
V 4 


3. (1) 
4. (1) Given: Mass of particle, М 210g = = k 
| | 3 8 1000 © 
radius of circle R = 6.4 cm 
Kinetic energy E of particle = 8 x 10 
acceleration a; =? 


тат -E > x)" - 4 


=> ү? =16x10° 

— у= 4х10 =0.4m/s 
Now, using 
v°=u°+2a,s(s=47R) 


(04) = 0? +2a, C 


7x1 
— a, = (0.4) یھو‎ M 02 
9х22х6.4 
5. (4) Given force F = 2ti+3t?j 


According to Newton's second law of motion, 


mo = 2ti+3t?j (m = 1kg) 


=> 


> fav = [021+ 301) 4 
0 0 
زا + 1 = 7 ج‎ 
Power P = Fs(2ti + 305) (t « ار‎ 
= (2 +3 )W 
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6. (4) From, F = ma 
кык otc Ue. 
10 dx 


30 
2 
X 


, 200 
-45-2-2.5 


_ 30×30 20x20 
200 200 


20 


1 
۷س‎ -V )=10x2.5J = -25) 


Final K.E. 
1 > 1 5 1 

= —mv, = mi —25-—x10x10x10- 25 
2 2 2 

= 500-25 = 475J 


7. (I) When ball collides with the ground it loses its 50% of energy 


V. 1 
=— ОГ —=—= 
W 


42 


J2gh 
or or Agh = Ve +2gh 
JV, +2gh v2 


^, V, = 200087 
(4) Power F.V = PAV = pghAV 


5 
. P = —and P = pgh 
| А pe | 


—13.6x10? х10х150х10° x0.5x10 7 /60 


= Da — 1.70 watt 
60 


(2) By conservation of linear momentum 


V 
amv, = 42шу > VQ = 


5 


As two masses of each of mass m move perpendicular to each other. 
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Total KE generated 


= mv’ + IE 
2 
A B i| 
(m) Qn) | (mou سرع‎ 
10. rest 


Am- 2m 2mu u 


у= ي‎ Fa 


i din a 6m 3 
1 ; | : 
5 mju - (4m) 


Fraction of energy lost = 1 


"n 
3, 


11. T. mg cos O VR 


== کا کا کا کا کت کا کل‎ шш m шин 


T will be maximum when 6 = 0°, 
When mass is at lowest point. 


12. 
Уг 
W = | F dy 
7 
1 
> W= |(20+10y)dy 
0 
541 
ЭР”. 
> W= 20| y |, +10 E 
0 
> W = 25 J 
13. поса 
m, 
nem _om 
6 ^ 6 


m,v, +m,v, = mv 

m ^ ^ ani. om ^ ? л 
(1001 +35) 8k). — v, = m (20i + 25j- 12k) 
5v, = (6 20i - 100i (25x 6) j-35j-12 6k Ge 
v, = 4i + 23j-16k 
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1 1 1 vy 
14. Energy released = ШУ + m + 1am v2 T 


› 23mv  4mv 
= mv +— = 
2 9 3 
15. From work energy theorem 
AK.E.= work = area under F-x graph 


From x 20to x 28m 


mv = (5x20) (3x10) 


= mv = 100 +30 


.. v' = 520 
у = V520 = 22.8 x 23m /s 
Similarly, from x =0 to x = 12m 


100-30-47.5-20- ہے 


= 1 mv? =102.5; vi = 2x102.5 
2 0.5 
^ VS VAIO = 20.6m/s 
16. 
r 
T 
mu? 
u -47аг T- mg = : 
mg 
2 
m(/7gr) 
T -mg = —— > T =8 mg 
r 
290 107 Р 
Energy = 10 “J= — ——.-—0.625x10 = 0.06 ev 
17. 1.6x10 


18.  h- 60m; = 15kg /s 


— 7 = = x15%10%60 = 9900 = 8.1kW 


19. 
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K.E =3(P.E) 


2205 - h) = 3× тай 


=> S-h=3h 


And speed У = /2g(S-h) 


S 
-1124(5--- 
i g( 1 
\ 4 \ 2 
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FOR FREE EDUCATIONAL RESOURCES 
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inspire the next generation of learners. 
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Please only share and request learning resources. For assistance, 
contact the helpline via WhatsApp: +91-95208-77777. 


Join Premium WhatsApp Groups 
Ultimate Educational Resources!! 


Join our premium groups and just Rs. 1000 and gain access to all our exclusive 
materials for the entire academic year. Whether you're a student in Class IX, X, XI, ог 
XII, or a teacher for these grades, Artham Resources provides the ultimate tools to 
enhance learning. Pay now to delve into a world of premium educational content! 


Click here for more details 


Class 9 Class 10 Class 11 


Class 12 


< Don't Miss Out! Elevate your academic journey with top-notch study materials and secure 
your path to top scores! Revolutionize your study routine and reach your academic goals with 
our comprehensive resources. Join now and set yourself up for success! E 


Best Wishes, 


Team 
School of Educators & Artham Resources 


SKILL MODULES BEING OFFERED IN 


DN 
TON 
Va 
~ 


Financial Literacy 


a 


Mass Media 


BEING MEDIA LITERATE 
Clara: WI Ер vill 
Р 


ILLUM ин di i Poe 


Mass Media - Being Media 


Literate 


Augmented Reality / 
Virtual Reality 


What to do when Doctor 
is not around 


Block Printing 


Things you should know 
about keeping Medicines 


MIDDLE SCHOOL 


— m 


BEAUTY AND WELLNESS[CLASS WIM] 


DESIGN THINKING INHONATION 


CLASS ۱ 
ھت‎ mui веера и. orcum uet pim a CA ITAA Ын F йл гэн Ыт WIRE RETRO 
meie шинж са 8 س نق — — — — س س — کہ‎ жый 2 


Design Thinking & 
Innovation 


Beauty & Wellness 


a2 


INFORMATION 761 


TANTEA, Балт са لے ری ہا یں ہیں‎ 
тити FE |! тузт "гт ЭЭ Li 


Marketing/Commercial 
Application 


——— 


اھ دک — ھے ЕЕЕ‏ 


Data Science (Class VIII 
only) 


— a — шш ک‎ — 


аата а, Baia Пё bf دا کس‎ [Гид А ары 
— — . مس س‎ "юш dle lil — 


Vaccine 
at home 


— — — — 
کے سک Бан‏ 


Blue P Pottery 


DEE: ЕЁ [же „АЕ АЛИ 
— — — — — — — 


Pottery 


Life Cycle of Medicine & 


ARTIFICIAL — Mi | 


INTELLIGENCE 
CURRICULUM 


Artificial nS 


/ 0 


CLASS 11 


Кн یرہ‎ S )وو کن‎ again سأ و‎ Гас 
шинээ ہے‎ - 


Handicrafts 


dc & 0پ‎ 


є 


ля T үн 


завь Citizenship 


D : | 


Humanity Vs COVID- 15 


CLET WI y 
è 


Сүн "m -- Pim 


— — —À — -— دہ‎ 


Ex & Covid-19 


FFF 
PEL KEEL . 


— "ar Pu کل‎ сын 


Herbal Heritage 


LF lal CSAC E LS ATFs‏ ے ںہ 


Making of a Graphic 
Novel 


т 


Satellites 


Cis eg а ОЙН ара Daa ا‎ 


Baking 


NTE ESC DE ш ا و‎ | Ге: атса 


Rockets 


CLASS VI-VIII 


— È caseum مس‎ Pt son کد‎ ct 


Photography 


UC‏ ت۱ت OF Ed С Сагай е ИШ‏ کا RA‏ کے 
— — 


T SS ЫШ ЭН جن‎ тээ 


Food Preservation 


[inia mias] Пё ds enacted in АЛД 
Se cm وے-‎ — 


Mask Making 


Embroidery 


ws acum‏ ور سیب سو RDA D nds‏ جرد یو 
ت Bii — — Jn‏ 


Application of 
Satellites 


AT, ОЁНО CF MEO ا چا سا‎ 


Kashmiri 
Embroidery 


SKILL SUBJECTS AT SECONDARY LEVEL (CLASSES IX - X) 
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CLASS -XI& 1 
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STUDENTS HANDBOOK 
HORTICULTURE 
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ELECTRICAL TECHNOLOGY 
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CLASS -Х18 XII 
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Electrical Technology 
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STUDENTE HANDBOOK 
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Food Production 
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SHORTHAND(ENGLISH) 
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CLASS -XIA XII 
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Shorthand (English 
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STUDENTS HANDBOOK 
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CODE 824 
CLASS -KIA ХИ 


Office Procedures & 
Practices 
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Medical Diagnostics 
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STUDENTS' HANDBOOK 
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CLASS -XI x 


DEPARTMENT OF SKILL EDUCATION 
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